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(54) DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display 
element comprising a dielectric medium which does not 
cause lowering of Kerr effect and of which the phase 
transition temperature between a liquid crystal phase 
and an isotropic phase is not high. 
SOLUTION: The display element is equipped with a pair 
of substrates 1, 2, of which at least one is transparent 
the dielectric medium interposed between the pair of 
substrates 1, 2, of which the optical anisotropy varies 
with application of an electric field, and at least a pair of 
electric field applying means 4, 5 which applies the 
electric field nearly parallel to at least one out of the 
pair of substrates 1 , 2 to the dielectric medium, wherein 
non-polar molecules are contained in the dielectric 
medium. Since the non-polar molecules are 
comparatively little influenced by dipole interaction etc. 
in a molecular aggregate of the dielectric medium, 
alignment of the dielectric medium is easily changed 
owing to inclusion of the non-polar molecules in it. As a 
result, heightening of voltage required for the optical modulation is suppressed. Consequently, 
owing to the inclusion of the non-polar molecules in the dielectric medium, differently from an 
optical element (an optical device) in the conventional technique, the heightening of the voltage 
required for the optical modulation is suppressed. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The substrate of a pair at least with transparent one side, 

It is the display device equipped with the dielectric medium from which it is pinched between the 
substrates of a top Norikazu pair, and optical anisotropy changes with impression of electric 
field, 

The above-mentioned dielectric medium is a display device characterized by including a non- 
polar molecule. 
[Claim 2] 

Furthermore, an electricHleld impression means to impress electric field to* the above-mentioned 
dielectric medium, 

The opposed face with the above-mentioned dielectric medium in one [ among the substrates of 
a top Norikazu pair / at least ] substrate is a display device according to claim 1 characterized 
by equipping the opposite side with the polarizing plate. 
[Claim 3] 

The above-mentioned dielectric medium is a display device according to claim 1 characterized 
by showing the optical isotropy at the time of no electric^field impressing, and showing optical 
anisotropy by impression of an electrical potential difference. 
[Claim 4] 

The above-mentioned dielectric medium is a display device according to claim 1 characterized 
by showing optical anisotropy at the time of no electric-field impressing, and showing the optical 
isotropy by impression of an electrical potential difference. 
[Claim 5] 

The above-mentioned dielectric medium is a display device according to claim 1 characterized 
by having the orientation order below the wavelength of light at the time of electrical-potential- 
difference impression or no electrical-potential-difference impressing. 
[Claim 6] 

the inside of the substrate of a top Norikazu pair — one substrate — a substrate side — 
receiving — abbreviation — the display device according to claim 1 characterized by having the 
electric-field impression means which consists of at least one pair of electrodes which impress 
parallel electric field to the above-mentioned dielectric medium. 
[Claim 7] 

The above-mentioned electrode is a display device according to claim 6 characterized by being a 



, JP-A-2005-308825 



3/18 ^— v 



wedge action die. 
[Claim 8] 

The include angle which the electrode formed in the above-mentioned wedge action die makes is 
a display device according to claim 7 characterized by being less than **10 degrees 90 degrees. 
[Claim 9] 

The display device according to claim 2 to which the include angle of the electric-field 
impression direction by the above-mentioned electric-field impression means and the absorption 
shaft of the above-mentioned polarizing plate to make is characterized by being less than **1 0 
degrees 45 degrees. 
[Claim 10] 

The display device according to claim 1 characterized by equipping the opposed face front face 
with the substrate of another side in one [ at least ] substrate with the orientation film among 
the substrates of a top Norikazu pair. 
[Claim 11] 

The display device according to claim 1 characterized by performing level orientation processing 
to the opposed face front face with the substrate of another side in one [ at least ] substrate 
among the substrates of a top Norikazu pair. 
[Claim 12] 

The display device according to claim 1 0 to which the above-mentioned orientation film is 
characterized by being an organic thin film. 
[Claim 13] 

The display device according to claim 10 to which the above-mentioned orientation film is 
characterized by being the polyimide film. 
[Claim 14] 

The above-mentioned dielectric medium is a display device according to claim 1 characterized 
by including the liquid crystallinity matter. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the display device which has the display engine performance of the wide 
field of view in a detail by high-speed response about a display device. 
[Background of the Invention] 
[0002] 

The display device of current and a variety is known, and also in it, with the thin shape, liquid 
crystal display components are a light weight and a display component of a low power, and are 
widely used for OA (Office Automation) devices, such as image display devices, such as 
television and video, and a monitor, a word processor, a personal computer. 
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From the former, the liquid crystal display component in the Twisted Nemat.c TN) mode using a 
oneumatic liquid crystal is put in practical use. However, the liquid crystal display component m 
[ZT^etHs^ speed of response, and has the fau.t that an angle of visibly .. narrow. 

Furthermore, display modes, such as a ferroelectric liquid crystal (FLO or antiferroelectricity 
liquid crystal (AFLC). are also known, and it has the property that these have a quick speed of 
respond and an angle of visibility is large. However, these display modes have a big fault m 
shock-proof nature the temperature characteristic, etc.. and by the time it is put m practical 
use widely, it will not have resulted. 

SorSver. the polymer dispersed liquid crystal display device using light scattering idoes not need 
a polarizing plate, but it is known that a daylight display is poss.ble. However this polymer 
dispersed liquid crystal display device has the technical problem .n respect of the res Ponse 
characteristic of image display, and it cannot be said that it is a l.qu.d crystal d.splay component 
superior to the liquid crystal display component in the above-mentioned TN mode. 

Egh the various display devices (liquid crystal display component) mentioned above i are , the 
display devices using rotation of the molecule by electric-field .mpress.on a drfferent d.splay 
device from this is proposed in recent years. It is a display device using the matter m which the 
matter from which optical anisotropy changes with electric-field .mpress.on the onentat,on 
polarization by the electro-optical effect, or electronic polanzat.on .s specifically shown 
especially The above-mentioned electro-optical effect means the phenomenon in which the 
refractive index of the matter changes with external electric fields. Moreover, there are 
effectiveness that the refractive index of the matter is proportional to the 1st order jf electnc 
field, and effectiveness that the refractive index of the matter .s 

electric field in the electro-optical effect, and it is called the Pockels effect and the Kerr effect, 
respectively. 

Especially as for the matter in which the Kerr effect is shown, application to a high-speed optical 
shutter is advanced early. Therefore, the utilization to a special measuring mach.ne machine is 
made The Kerr effect will be discovered by J.Kerr (car) in 1875. and the refract.ve index of the 
matter in which the Kerr effect is shown will be proportional to the 2nd order oppression 
electric field. Therefore, if the matter in which the Kerr effect .s shown is used for orientation 
polarization, a low-battery drive can be expected compared with the case where the matter in 
which the Pockels effect is shown is used for orientation polar.zat.on. Furthermore, since the 
matter in which the Kerr effect is shown shows the response characteristic of several several 
microseconds - mm second, being used in order to make the display by the d.splay answer a high 
speed to input voltage is expected. 

[n°theformer. as an ingredient in which the Kerr effect is shown, the nitrobenzene, the carbon 
dlumde, etc. are known and these ingredients are used for high field strength measurement of a 
power cable etc.. for example other than the above mentioned optical shutter. It was used in 
order to measure the high field strength in a power cable etc. Then, .t was d.scovered that a 
liquid crystal ingredient also shows the Kerr effect, and a light modulat.on element, an optical 
polarizing element and basic examination further turned to optical-mtegrated-c.rcu^ apphcat,on 
were performed. And the liquid crystal compound in which the Kerr constant exceeding 200 
times of a nitrobenzene is shown is also reported. 

[n°such a situation, the application to the display device (liquid crystal d » s P la y) w ^ich has the ■ 
secondary electro-optical effect (it is hereafter called the Kerr effect began to be cons.dered. 
As a technrcal problem in the application expansion to the display dev.ce of the Kerr effect, the 
display device of the Kerr effect had high driver voltage, and it was ment.oned that l.qu.d crystal 
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phase-isotropic phase phase transition temperature is high. 
[0010] 

So, by the patent reference 1, it is indicated about the display adapting the above-mentioned 
Kerr effect. This indicating equipment is an indicating equipment to which liquid crystal phase- 
isotropic phase phase transition temperature is reduced by adding polar molecules, such as ethyl 
alcohol, to a liquid crystal ingredient 

[Patent reference 1] JP,2001-249363,A (a open day: September 14, 2001) 
[Nonpatent literature 1] Shiro Matsumoto, outside trinominal, and "Fine droplets of liquid 
crystals in a transparent polymer and their response to an electric field" Appl.Phys.Lett, August, 
1996. vol.69.No.8, p.1044-1046 

[Nonpatent literature 2] Takashi Kato and an outside binary name, "Fast and High-Contrast 
Electro-optical Switching of Liquid-Crystalline Physical Gels : Formation of Oriented 
Microphase-Separated Structures", Adv.FunctMater., April, 2003, yol.13.No.4, p313-317 
[Nonpatent literature 3] Kazuya Saito and outside — one person, "the thermodynamics of the 
new thermotropic liquid crystal which is isotropy optically", liquid crystal, 2001, the 5th volume, 
and the 1 st — No. .p.20-27 

[Nonpatent literature 4] The Yamamoto **, "a liquid crystal micro emulsion", liquid crystal, 2000, 
the 4th volume, No. 3, p.248-254 

[Nonpatent literature 5] Shiroishi The application to Yukie, and palladium nano particle- 
preparation and the guest-host mode liquid crystal display component which protected by four 
persons and "liquid crystal molecule outside", macromolecule collected works, December, 2002, 
Vol.59, No. 12, p.753-759 

[Nonpatent literature 6] Hirotsugu kikuchi, outside 4 name, "Polymer-stabilized liquid crystal blue 
phases", p.64-68, [online], September 2, 2002, Nature Materials, vol.1, [July 10, 2003 retrieval], 
the Internet <URL:http://www.nature.com/naturematerials> 

[Nonpatent literature 7] Yonetani **, "a nano structure liquid crystal phase being explored by 
the molecular simulation", liquid crystal, 2003, the 7th volume. No. 3, p.238-245 
[Nonpatent literature 8] D. The volume Demus and on outside trinominal, "Handbook of Liquid 
Crystals Low Molecular Weight Liquid Crystal", Wiley-VCH, 1998, vol.2B, p.887-900 
[Nonpatent literature 9] D. The volume Demus and on outside trinominal, "Handbook of Liquid 
Crystals Low Molecular Weight Liquid Crystal", Wiley-VCH, 1998, vol.1, p.484-485 
[Nonpatent literature 10] Eric Grelet, outside trinominal. "Structural Investigations on Smectic 
Blue Phases", PHYSICAL REVIEW LETTERS, The American Physical Society, April 23, 2001, 
vol.86, No.17, p3791-3794 

[Nonpatent literature 11] The 1st time of Yamamoto **, "liquid-crystal science experiment 
lecture: Identification:^) lyotropic-liquid-crystal" which is a liquid crystal phase, liquid crystal, 
2002, the 6th volume, No. 1, p.72-83 

[Nonpatent literature 12] the Yamamoto **** and outside — one person, "an organic opto 
electronics material", National Technical Report, December, 1976, and vol. — 22, No.6, and 
p.826-834 

[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0011] 

The patent reference 1 is the display with which the medium which contains the polar molecule 
of an isotropic phase condition between the substrates of a pair was pinched, and is a display 
using the Kerr effect. This display displays an image by not changing transparency and cutoff of 
light by the motion of a molecule in the conventional liquid crystal display, and changing 
transparency and cutoff of light by the spin polarization of electron. 
[0012] 

However, it is an approach effective only in reducing liquid crystal phase-isotropic phase phase 
transition temperature among the problems mentioned to the display indicated by the patent 
reference 1 above as a display using the Kerr effect That is, although it became possible to 
reduce liquid crystal phase-isotropic phase phase transition temperature, the fall of a Ken- 
constant is caused at the same time it reduces liquid crystal phase-isotropic phase phase 
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transition temperature, and it has the problem that this causes the rise of driver voltage. 
[0013] 

Then, this invention is made in view of the above-mentioned trouble, and the purpose does not 
cause the fall of the Kerr effect, and is to offer the display device which liquid crystal phase- 
isotropic phase phase transition temperature becomes from the dielectric medium which is not 
expensive. 

[Means for Solving the Problem] 
[0014] 

In order that the display device concerning this invention may solve the technical problem 
mentioned above, it is the display device equipped with the dielectric medium from which at least 
one side is pinched between the substrate of a transparent pair, and the substrate of the above- 
mentioned pair, and optical anisotropy changes with impression of electric field, and the above- 
mentioned dielectric medium is characterized by including a non-polar molecule. 
[0015] 

Even if the display device which starts this invention by considering as the configuration 
mentioned above is a display device using the Kerr effect, it can cancel a technical problem in 
the conventional technique which was mentioned above. That is, it becomes possible [ the 
display device concerning this invention ] to offer the display device which suppressed the rise 
of the driver voltage which liquid crystal phase-isotropic phase phase transition temperature is 
not high, and needs it for an optical modulation. 
[0016] 

Specifically, the display device concerning this invention contains a non-polar molecule in the 
above-mentioned dielectric medium. Since a non-polar molecule cannot be influenced 
comparatively easily of a dipole interaction etc. in the molecular assembly in a dielectric medium, 
orientation change tends to take place. Therefore, it is thought that the rise of an electrical 
potential difference required for an optical modulation can be suppressed. 
[0017] 

That is, the display device concerning this invention becomes possible [ offering the display 
device which has the high-speed response characteristic which an optical modulation can be 
performed, suppressing the rise of driver voltage, and can reduce liquid crystal phase-isotropic 
phase phase transition temperature ]. 
[0018] 

Moreover, as for the opposed face with the above-mentioned dielectric medium in one [ at 
least ] substrate, it is [ the display device concerning this invention ] still more desirable that the 
opposite side is equipped with the polarizing plate among an electric-field impression means to 
impress electric field to the above-mentioned dielectric medium, and the substrate of the 
above-mentioned pair. 
[0019] 

By considering as the configuration mentioned above, it becomes possible to modulate 
permeability of the display device concerning this invention by impressing electric field to the 
above-mentioned dielectric medium, and making a birefringence discover. 
[0020] 

Moreover, the above-mentioned dielectric medium may show the optical isotropy at the time of 
no electric-field impressing, and may show optical anisotropy by impression of an electrical 
potential difference, and the display device concerning this invention may show optical 
anisotropy at the time of no electric-field impressing, and may show the optical isotropy by 
impression of an electrical potential difference. 
[0021] 

the above — also in which configuration, by impression of electric field, the configuration of the 
index ellipsoid of the above-mentioned dielectric medium can be changed in the time of no 
electric-field impressing and electric-field impression, and the direction of optical anisotropy can 
be displayed by changing extent of optical anisotropy (whenever [ orientation order ], refractive 
index), while it has been fixed. Therefore, also in which the above-mentioned configuration, the 
display device which has a wide-field-of-view angle property and a high-speed response 
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characteristic is realizable. 
[0022] 

Moreover, as for the display device concerning this invention, it is desirable that the above- 
mentioned dielectric medium has the orientation order below the wavelength of light at the time 
of electrical-potential-difference impression or no electrical-potential-difference impressing. 
[0023] 

Thus, if orientation order is below the wavelength of light, isotropy is shown optically. Therefore, 
the display condition at the time of ho«jelectrical-potential-difference impressing and electrical- 
potential-difference impression can certainly be changed by using the medium by which 
orientation order becomes below the wavelength of light at the time of electrical-potential- 
difference impression or no electrical-potential-difference impressing. 
[0024] 

moreover, the display device concerning this invention. — the inside of the substrate of the 
above-mentioned pair — one substrate — a substrate side — receiving — abbreviation — it is 
desirable to have the electricHield impression means which consists of at least one pair of 
electrodes which impress parallel electric field to the above-mentioned dielectric medium. 
[0025] 

By considering as the configuration mentioned above, electric field can be easily impressed in 
the direction which carries out an abbreviation rectangular cross to the light which passes in the 
perpendicular direction to a substrate, i.e., the direction parallel to a substrate side, and the 
birefringence anisotropy generated in electric-field impression can be easily taken out as change 
of a lightwave signal. 
[0026] 

Moreover, as for the display device concerning this invention, it is more desirable that the 
above-mentioned electrode is a wedge action die, and, as for the include angle which the 
electrode further formed in the above-mentioned wedge action die makes, it is desirable that it 
is [ 90 degree ] less than **10 degrees. 
[0027] 

By considering as the configuration mentioned above, the angle-of-visibility property of the 

display device concerning this invention improves. 

[0028] 

Moreover, as for the display device concerning this invention, it is desirable that the include 
angle of the electric-field impression direction by the above-mentioned electric-field impression 
means and the absorption shaft of the above-mentioned polarizing plate to make is 45 degrees 
[ less than **10 ]. 
[0029] 

With the electric-field impression means formed in the wedge action die which made less than 
**10 degrees mentioned above 90 degrees, 2-way (two domains) existence will be recognized at 
least by the direction of the optical anisotropy of the above-mentioned dielectric medium 
generated by electric-field impression. An angle-of-visibility property can be raised greatly, 
without the direction of the optical anisotropy which the include angle which the direction of the 
optical anisotropy generated by electric-field impression of each domain and the absorption 
shaft of the above-mentioned polarizing plate make is less than **10 degrees, and generates by 
electric-field impression of each domain 45 degrees being able to compensate the coloring 
phenomenon of a slanting viewing angle with making less than **10 degrees 90 degrees mutually 
mutually, being able to suit by it, and spoiling permeability. 
[0030] 

Moreover, as for the display device concerning this invention, it is desirable that the opposed 
face front face with the substrate of another side in one [ at least ] substrate is equipped with 
the orientation film among the substrates of the above-mentioned pair, and it is desirable that 
level orientation processing is performed. 
[0031] 

By orientation processing being performed, the degree of the order of the orientation of liquid 
crystal can be raised and the bigger Kerr effect can be acquired. 
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[0032] 

That is. since orientation of the above-mentioned dielectric medium can be carried out, 
example even if ambient temperature is low, a dielectric medium does not reach the temperature 
which should be driven essentially at a power up but the physical condition of a dielectric 
medium is the case where it differs from the condition at the time of an original^ drive. the optical 
contribution by this dielectric medium (dielectric medium by which physical cond.t.on differs from 
the condition at the time of an original drive) can be vanished. 

[0033] ™ 
Therefore, the display device concerning this invention becomes possible [ assisting orientation 
change of the above-mentioned dielectric medium ]. by assisting orientation change of the 
above-mentioned dielectric medium, contributes to increase of the Kerr effect and becomes 
possible [ reducing driver voltage therefore ]. 

Moreover, it becomes possible to also set. by the time the temperature of the above-mentioned 
display device rises by performing processing mentioned above, and to realize a good display. 

Moreover, according to the above-mentioned configuration, even if it reached desired drive 
temperature, it does not generate but the optical leakage by the molecule of the dielectric 
medium which stuck to the substrate interface can acquire high contrast. Therefore, according 
to the above-mentioned configuration, the further effectiveness that the display device which 
contrast did not fall and was excellent in high-speed responsibility and an angle-of-visibility 
property can be offered is done so. 
[0036] 

Moreover, as for the display device concerning this invention, it is desirable that the above- 
mentioned orientation film is an organic thin film, and it is more desirable that it is the poly.mide 
film. 

It becomes possible to show the orientation effect which was extremely excellent an organic thin 
film and by considering as polyimide especially in the above-mentioned orientation film. That is. .t 
becomes possible to increase a Kerr constant easily. Moreover, the above-mentioned polyimide 
is an extremely stable ingredient, and is reliable. Therefore, the display device which shows the 
good display engine performance can be offered by using polyimide. 

[0038] , 
Moreover, as for the display device concerning this invention, it is desirable that the liquid 
crystallinity matter is included in the above-mentioned dielectric medium. 

[0039] - 
By impressing electric field to the liquid crystallinity matter, distortion is given to the fine 
structure and it becomes possible to carry out induction of the optical modulation. 
[Effect of the Invention] 

fh^display device concerning this invention is pinched as mentioned above between the 
substrate of a pair at least with transparent one side, and the substrate of the above-mentioned 
pair and since it is characterized by including a non-polar molecule in the above-mentioned 
dielectric medium, even if it is a display device equipped with the dielectric med.um from which 
optical anisotropy changes with impression of electric field and is a display dev.ce us.ng the Ken- 
effect it can cancel a technical problem in the conventional technique which was mentioned 
above' That is since the display device concerning this invention cannot be influenced 
comparatively easily by the non-polar molecule of a dipole interaction etc. in the molecular 
assembly in a dielectric medium by including a non-polar molecule in the above-mentioned 
dielectric medium, orientation change tends to take place. Therefore, the rise of an electrical 
potential difference required for an optical modulation can be suppressed. Therefore, unlike the 
optical element (optical equipment) in the conventional technique, it is thought by including a 
non-polar molecule in the above-mentioned dielectric medium that the rise of an electncal 
potential difference required for an optical modulation can be suppressed. 



JP-A-2005-308825 



9/18 ^— v 



[0041] 

Moreover, the isotropic phase transition temperature of a liquid crystal ingredient can be 
reduced, without a Kerr constant falling, even if it is the case where a liquid crystal ingredient is 
applied to a display device as an isotropic phase condition by considering as the above- 
mentioned configuration with heating of the heater which is a phase transition means. The 
display device equipped with the liquid crystal ingredient which can be driven in a low battery 
can be realized without applied voltage increasing, since a Kerr constant does not fall. 
[0042] 

Furthermore, since whenever [ at a heater etc. / stoving temperature ] can be reduced, the 
display device equipped with large operating temperature limits as compared with the former can 
be offered. 
[0043] 

Therefore, the display device concerning this invention becomes possible [ offering the display 
device which has the high-speed response characteristic which can reduce the temperature 
which performs an optical modulation ], suppressing the rise of driver voltage. That is, it 
becomes possible [ the display device concerning this invention ] to offer the display device 
which suppressed the rise of the driver voltage which liquid crystal phase-isotropic phase phase 
transition is not high, and needs it for an optical modulation. 
[Best Mode of Carrying Out the Invention] 
[0044] 

It will be as follows if one gestalt of operation of this invention is explained based on drawing 1 

thru/or drawing 8 . However, this invention is not limited to this. 

[0045] 

Drawing 1 (a) is the sectional view showing typically the outline configuration of the important 
section of the display device concerning the gestalt of this operation in electrical-potential- 
difference the condition of not impressing (OFF condition), and drawing 1 (b) is the sectional 
view showing typically the outline configuration of the important section of the display device 
concerning the gestalt of this operation in an electrical-potential-difference impression condition 
(ON condition). 
[0046] 

As shown in drawing 1 (a) and (b), the display device concerning the gestalt of this operation The 
substrate of a pair at least with transparent one side which countered mutually and has been 
arranged It has (it is hereafter described as the pixel substrate 1 1 and the opposite substrate 
12). Between the substrates of these pairs The dielectric medium layer 3 which consists of a 
dielectric medium which carries out an optical modulation by impression of electric field is 
pinched, one substrate of the substrates of further a top Norikazu pair (the inside of drawing the 
above-mentioned pixel substrate 11) was equipped with the electrodes 4 and 5 which are 
electric-field impression means, and it has polarizing plates 6 and 7 further. 
[0047] 

Moreover, the above-mentioned pixel substrate 1 1 and the opposite substrate 1 2 have 
substrates 1 and 2, respectively, as shown in drawing 1 (a) and (b). Moreover, it has the 
configuration in which polarizing plates 6 and 7 are formed in the field of the opposite side, 
respectively with the outside of the substrates 1 and 2 of these pairs (outside of the pixel 
substrate 1 1 and the opposite substrate 1 2), i.e., the opposed face of both [ these ] the 
substrates 1 and 2. 
[0048] 

Among the substrates 1 and 2 of a top Norikazu pair, one [ at least ] substrate has translucency, 

for example, can use substrates, such as a glass substrate. 

[0049] 

In addition, it is not what is limited to what is conventionally used as a substrate as the above- 
mentioned substrates 1 and 2. For example, if you may be a film-like and you may have flexibility, 
and at least one side is transparent and can hold the above-mentioned dielectric medium to 
between substrates (i.e., the interior) (pinching) Various ingredients can be used according to the 
class of dielectric medium, the condition of a phase, etc. 
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[0050] 

On the opposed face with the substrate 2 of another side in one substrate 1 , opposite 
arrangement of the electrodes 4 and 5 for being impressed by the above-mentioned substrate 1 
at the above-mentioned dielectric medium layer 3, as shown in drawing 1 (a) and (b) is mutually 
carried out among the substrates 1 and 2 of a top Norikazu pair, it is shown in drawins 1 (b) — 
as — an electrical-potential-difference impression condition — setting — the above-mentioned 
electrodes 4 and 5 — the inside of the above-mentioned dielectric medium — abbreviation — 
the parallel electric field 8 are impressed, in addition, here — " — the above-mentioned 
substrate 1 — receiving — abbreviation — parallel electric-field" means the electric field of the 
direction which carries out an abbreviation rectangular cross to the light which passes in the 
perpendicular direction to a substrate. 
[0051] 

The above-mentioned electrodes 4 and 5 consist of electrode materials, such as transparent 
electrode ingredients, such as ITO (indium stannic acid ghost), and are set, for example as the 
line breadth of 5 micrometers, the inter-electrode distance (electrode spacing) of 5 micrometers, 
and the thickness of 0.6 micrometers with the gestalt of this operation. However, line breadth, 
inter-electrode distance, and thickness are mere examples, and this invention is not limited to 
the above-mentioned electrode material list by this. 
[0052] 

The electrode of Kushigata by which opposite arrangement was carried out is mentioned in the 
direction in which the ctenidium parts 4a and 5a gear mutually as an example of the above- 
mentioned electrodes 4 and 5 as shown in drawing 2 . Furthermore, as for the ctenidium parts 4a 
and 5a, it is desirable that each is a wedge action die. Moreover, specifically, as for the ctenidium 
parts 4a and 5a, each may bend in the shape of zigzag so that it may illustrate. When the data 
signal line and the scan signal line are prepared in two or more each train and each line of a pixel 
which have been arranged for example, in the shape, of a matrix by having bent in the shape of 
zigzag, respectively, the non-display field produced between the ctenidium part of an electrode, 
the above-mentioned data signal line, and a scan signal line can be decreased sharply, and a 
viewing area can be enlarged. 
[0053] 

however, the above-mentioned electrodes 4 and 5 — the above-mentioned substrate 1 — 
abbreviation — the parallel electric field 8 — the above-mentioned dielectric medium layer 3 — 
it can even impress — if it carries out, it will not be limited especially. In addition, a wedge action 
die means the structure refracted in the character type of "**." 
[0054] 

Furthermore, as for the electrodes 4 and 5 formed in the above-mentioned wedge action die, it 
is desirable that the wedge action die is most suitably refracted at the include angle of 90 
degrees less than **5 times 90 degrees less than **10 degrees 90 degrees in each. 
[0055] 

As shown in arrow-head 50a and b which are shown in drawing 2 , 2-way (below, this is called 
two domains) existence will be recognized at least by the direction of the optical anisotropy of 
the above-mentioned dielectric medium generated by electric-field impression by the electrodes 
4 and 5 with the above-mentioned include angle. Therefore, an angle-of-visibility property can 
be raised greatly, without the include angle which the absorption shaft of the above-mentioned 
polarizing plate makes being 45 degrees as mentioned later, and the direction of the optical 
anisotropy generated by electric-field impression of each domain being able to compensate the 
coloring phenomenon of a slanting viewing angle with making 90 degrees mutually mutually, being 
able to suit by it, and spoiling permeability. 
[0056] 

Furthermore, the orientation film 9 with which rubbing processing was performed is brought into 
an opposed face front face with the opposite substrate 1 2 in the opposed face top 1 1 with the 
substrate 2 in the above-mentioned substrate 1, i.e., the above-mentioned pixel substrate, all 
over an opposed face with the substrate 2 in the above-mentioned substrate 1, and is formed in 
it so that the above-mentioned electrodes 4 and 5 may be covered. 
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[0057] 

Moreover, the orientation film 10 with which rubbing processing was performed is brought also 
into an opposed face front face with the pixel substrate 1 1 in the opposed face top 12 with the 
substrate 1 in the above-mentioned substrate 2 t i.e., the above-mentioned opposite substrate, 
all over an opposed face with the substrate 1 in the above-mentioned substrate 2, and is formed 
in it. 
[0058] 

As the above-mentioned orientation film 9 and 10 is shown in drawing 2 , level rubbing 
processing (level orientation processing) of substrate side inboard is performed for the 
orientation processing direction as the above-mentioned rubbing processing so that the direction 
of rubbing may be in agreement with one of polarizing plate absorption shafts among the 
absorption shafts 6a and 7a of the above-mentioned polarizing plates 6 and 7. By orientation 
processing being performed, the degree of the order of the orientation of liquid crystal can be 
raised and the bigger Kerr effect can be acquired. 
[0059] 

Moreover, as shown in drawing 2 and drawing 1 , as for the polarizing plate absorption shaft in 
each polarizing plates 6 and 7, polarizing plates 6 and 7 are making the include angle of 45 
degrees to the electric-field impression direction of electrodes 4 and 5 while being arranged so 
that mutual polarizing plate absorption shaft orientations may intersect perpendicularly. 
[0060] 

In the display device concerning the gestalt of this operation, optical anisotropy is discovered 
and the dielectric medium layer 3 may function as a display device of the shutter mold from 
which permeability changes, when whenever [ orientation order ] goes up in the electric-field 
impression direction. Therefore, to the polarizing plate absorption shaft orientations which 
intersect perpendicularly mutually, the direction of an anisotropy gives the maximum 
permeability, when making the include angle of 45 degrees. In addition, permeability (P) when 
bearing which the optical anisotropy of a dielectric medium discovers presupposes that it exists 
in the include angle of **theta (degree) at a polarizing plate absorption shaft, respectively 
permeability in case it estimates from P(%) =sin2 (2theta) and Above theta is 45 degrees — 1 00% 
— then If it is about 90% or more, since it will be sensed to human being's eyes that it has the 
maximum brightness, if Above theta is 35 < theta< 55 degrees, it will be sensed to have the 
maximum brightness to human being's eyes, that is, as shown in the gestalt of this operation, 
electric field in the display device impressed to a substrate 1 at abbreviation parallel The 
absorption shaft orientation of a polarizing plate and the orientation processing direction [ in 
other words ] (the direction of rubbing) in level orientation processing Permeability can be 
maximized to the electric-field impression direction by the above-mentioned electrodes 4 and 5 
by making the include angle of 45 degrees most suitably less than **5 times 45 degrees less 
than **10 degrees 45 degrees. 
[0061] 

Next, the above-mentioned polarizing plates 6 and 7 are formed so that the include angle whose 
polarizing plate absorption shaft and electrode expanding direction of electrodes 4 and 5 
(ctenidium parts 4a and 5a) in each polarizing plates 6 and 7 are 45 degrees may be made, while 
it is prepared in both the substrates 1 and 2, respectively and mutual polarizing plate absorption 
shaft orientations intersect perpendicularly. 
[0062] 

Therefore, in the above-mentioned display device, the electric-field impression direction by the 
above-mentioned electrodes 4 and 5 is making the direction of rubbing of the orientation film 9 
and 10, and the include angle of 45 degrees in the absorption shaft orientation of the polarizing 
plate of the above-mentioned polarizing plates 6 and 7, and a list. 
[0063] 

The direction of rubbing in the above-mentioned orientation film 9 and 10 If it is clear and is in 
accordance with one polarizing plate absorption shaft of the above-mentioned polarizing plates 6 
and 7 as mentioned above You may be parallel (the mutual direction of orientation (processing) is 
parallel, and the sense is the same) mutually, and the anti-parallel of orientation (processing) 
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(antiparallelism), i.e., the mutual direction, may be parallel, and the sense may be the contrary 

(reverse), and you may lie at right angles. 

[0064] 

Namely, even if an optical anisotropy is discovered at the time of no electrical-potential- 
difference impressing according to the gestalt of this operation Level orientation processing of 
the direction which is parallel or intersects perpendicularly with one polarizing plate absorption 
shaft is performed to the mutual opposite front face in the above-mentioned pixel substrate 1 1 
and the opposite substrate 12. The optical contribution can be vanished by carrying out in the 
direction which is parallel or intersects perpendicularly with the above-mentioned polarizing plate 
absorption shaft, the direction of orientation, i.e., direction, of the optical anisotropy. That is, in 
the gestalt of this operation, orientation of the dielectric medium of a substrate interface and the 
molecule which constitutes this dielectric medium strictly is carried out along the direction of 
orientation (processing) in the above-mentioned orientation processing at the temperature of 
under component drive temperature by level orientation processing being performed to the 
mutual opposed face front face in the above-mentioned pixel substrate 1 1 and the opposite 
substrate 12. 
[0065] 

Moreover, according to the display device concerning the gestalt of this operation, even if it 
arrived at the desired drive temperature field, the leakage of the light at the time of the black 
display by the molecule which stuck to the substrate interface is not observed, but can realize 
high contrast. Therefore, the display device which contrast did not fall and was excellent in high- 
speed responsibility and an angle-of-visibility property can be obtained. 
[0066] 

In addition, although it is desirable that they are a rectangular cross, parallel, or anti-parallel as 
for the mutual direction of rubbing in the above-mentioned substrates 1 and 2 as described 
above, it is more desirably at parallel or the time of anti-parallel. While performing level 
orientation processing to both the above-mentioned substrates 1 and 2, by considering the 
mutual direction of level orientation as parallel or anti-parallel, contrast could be maximized, 
consequently black brightness was able to be made smaller. 
[0067] 

In addition, with the gestalt of this operation, although rubbing processing was performed in 
formation of the orientation film 9 and 10. and a list to both the substrates 1 and 2 (the pixel 
substrate 11 and opposite substrate 12), the above-mentioned effectiveness can be acquired, 
even if it is the case where rubbing processing is performed only to one substrate. In this case, 
when the above-mentioned orientation film 9 and 10 is formed in both the substrates 1 and 2, 
That is. although the effectiveness of a like is not acquired when orientation processing is 
performed to both the substrates 1 and 2, if the orientation film (orientation film 10) is formed 
only in the substrate 2 of the opposite side in the substrate 1 in which electrodes 4 and 5 were 
formed A practical merit is large, without the voltage drop originating in the orientation film 9 by 
the side of a substrate 1 not occurring, but the driver voltage of a component going up. 
Moreover, even if it became desired drive temperature, it does not generate but the optical 
leakage by the molecule which stuck to the substrate interface can acquire high contrast. 
Moreover, even if it became desired drive temperature, it does not generate but the optical 
leakage by the molecule which stuck to the substrate interface can acquire high contrast. 
[0068] 

as the quality of the material of the above-mentioned orientation film 9 and 1 0, you may be the 
organic film, respectively, and may be the inorganic film, the degree of the order of the 
orientation of the molecule which constitutes a dielectric medium is raised, and orientation of 
this molecule is carried out towards desired — it can even make, if it carries out Although not 
limited especially, when the above-mentioned orientation film 9 and 10 is formed with an organic 
thin film, since a good orientation effect is shown, it is more desirable to use an organic thin film 
as the above-mentioned orientation film 9 and 10. Polyimide is extremely stable and reliable also 
in such an organic thin film, and since the extremely excellent orientation effect is shown, the 
display device which shows the better display engine performance to an orientation film 
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ingredient by using polyimide can be offered. 
[0069] 

In addition, the commercial level orientation film can be used as the above-mentioned orientation 

film 9 and 10. 

[0070] 

Moreover, as the above-mentioned orientation film 9 and 10, since the orientation control is 
easy, you may have the functional group (it is hereafter described as an optical functional group) 
which has light-sensitive nature. Although a cinnamate system, a chalcone system, etc. which 
carry out a dimerization reaction, for example, the azo which carries out isomerization are 
mentioned as the above-mentioned optical functional group, this invention is not limited to this. 
[0071] 

When the above-mentioned orientation film 9 and 10 has an optical functional group, desired 
orientation processing can be easily performed by irradiating the ultraviolet rays which polarized 
(it being hereafter described as a polarization ultraviolet radiation exposure), and making above- 
mentioned pixel substrate 11 and opposite substrate 12 front face 9, i.e., the above-mentioned 
orientation film, and ten front faces discover orientation restraining force. 
[0072] 

The display device in the gestalt of this operation is formed by enclosing the above-mentioned 
dielectric medium with lamination and its opening through spacers which are not illustrated, such 
as a plastics bead and a glass fiber spacer, if needed by the sealing compound which does not 
illustrate the above-mentioned pixel substrate 11 and the opposite substrate 12 for example. 
[0073] 

The above-mentioned dielectric medium of the. above-mentioned dielectric medium layer 3 used 
for the gestalt of this operation is a medium from which optical anisotropy changes by impressing 
electric field. Although electric displacement Dij=epsilon U"Ej will be produced if electric field Ej 
are added from the exterior into the matter, a slight change is then looked at by the dielectric 
constant (epsilonu). On the frequency of light, since the square of a refractive index (n) is 
equivalent to a dielectric constant the above-mentioned dielectric medium can also be said to 
be the matter from which a refractive index changes by impression of electric field. 
[0074] 

Thus, unlike the liquid crystal display component for which, as for the display device concerning 
the gestalt of this operation, the refractive index of the matter displays using the phenomenon 
(electro-optical effect) of changing with external electric fields, and the molecule (the direction 
of orientation of a molecule) used rotating together by electric-field impression, the direction of 
optical anisotropy hardly changes, but displays by change (mainly electronic polarization and 
orientation polarization) of extent of the optical anisotropy. 
[0075] 

as the above-mentioned dielectric medium, you may be matter which is the methods of ** 
(macroscopic — seeing — etc! — what is necessary is just a direction) optically, and optical 
anisotropy discovers by electric-field impression at the time of no electric-field impressing, such 
as matter in which the Pockels effect or the Kerr effect is shown, and may be the matter in 
which it has optical anisotropy at the time of no electric-field impressing, an anisotropy 
disappears by electric-field impression, and isotropy (macroscopic — seeing. — etc. — what is 
necessary is just a direction) is shown optically. * NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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[Brief Description of the Drawings] 
[0166] 

[Drawing 1] The configuration of the electrode in the display device which is 1 operation gestalt 
of this invention is shown, (a) is the sectional view showing typically the outline configuration of 
the important section of the display device concerning one gestalt of operation of this invention 
in electrical-potential-difference the condition of not impressing, and (b) is the sectional view 
showing typically the outline configuration of the important section of the above-mentioned 
display device in an electrical-potential-difference impression condition. 

[Drawing 2] The configuration of the electrode in the display device of drawing 1 in 1 operation 
gestalt of this invention is shown, and it is drawing explaining the relation between the polarizing 
plate absorption shaft and the direction of electric field (orientation) in the above-mentioned 
display device, and the direction of rubbing further. 

[Drawing 3] It is the mimetic diagram showing an example of the inverted micelle phase mixed 
stock of a liquid crystal micro emulsion. 

[Drawing 4] It is the mimetic diagram showing other examples of the inverted micelle phase 
mixed stock of a liquid crystal micro emulsion. 

[Drawing 5] It is the classification Fig. of a lyotropic liquid crystal phase. 

[Drawing 61 It is the graph which shows the relation of the applied voltage and the permeability in 
the display device which is 1 operation gestalt of this invention. 

[Drawing 7] The difference in the display principle of the display device which shows the 
operation gestalt of this invention and displays using change of the optical anisotropy by 
impression of electric field, and the conventional liquid crystal display component It is the 
sectional view typically shown in the configuration and its direction of a main shaft of an average 
index ellipsoid of the medium at the time of no electrical-potential-difference impressing and 
electrical-potential-difference impression, (a) is a sectional view at the time of no electrical- 
potential-difference impressing [ of the display device which displays using change of the optical 
anisotropy by impression of electric field ]. (b) is a sectional view at the time of electrical- 
potential-difference impression of the display device shown in (a), and (c) is a sectional view at 
the time of no electrical-potential-difference impressing [ of the liquid crystal display component 
of TN method ]. (d) is a sectional view at the time of electrical-potential-difference impression 
of the liquid crystal display component shown in (c), and (e) is a sectional view at the time of no 
electrical-potential-difference impressing [ of the liquid crystal display component of VA 
method ]. (f) is a sectional view at the time of electrical-potential-difference impression of the 
liquid crystal display component shown in (e), (g) is a sectional view at the time of no electrical- 
potential-difference impressing [ of the liquid crystal display component of an IPS method ], and 
(h) is a sectional view at the time of electrical-potential-difference impression of the liquid 
crystal display component shown in (g). 

[Drawing 8] (a) And (c) and (d) are drawings showing typically the outline configuration of the 
important section of the display device concerning one gestalt of operation of this invention in 
an electrical-potential-difference impression condition, (b) is drawing showing typically the 
outline configuration of the important section of the display device concerning one gestalt of 
operation of this invention in electrical-potential-difference the condition of not impressing, and 
(b), and (d) are [ (a) and (c) are sectional views, and ] top views. 
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[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 7] 
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01 (a) ti£V (b) tC^rfidtC. 4maJBB£ffi*tE**?l*. Sv»K*WlL 

1 2tie-r) s:«si. £*i<5>-*t<o««iafc:. ^(omi^z^i^Mthmwmw 
frh%&w^mtem3ifitmztixt5*) . ?4>fcjj£-st<os«[od%o-^ros« ( 

H+TttJbJaHHHKl 1 ) KW»8tW8T»itB4*J:lf5*fi. 3 6£flBMK 
6£J:tf7*«;lT»£. 
[0047] 

±iaBR»Kl 18J:tTOm»Rl 2»i. 01 (a) ttJtfMb) (2i*f-J:3fi: 

. msLiteW2**ti?ti?iLx^h. ttz. ztib-tt<r>&mits£x/2<Mm m 
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lis£zmftm&l 2«9*Hffl) . o£9, ^fi£PiigKl*5J:tf2<Ottr6]cBi:Ji 
Rfcf ffl!j<75S«i . mUm. 6*5 it/7 ft-fitiftH- t>*lT V %S *8j£**T LT V ^ . 
[0048] 

5^2<g^>S«Srfflv^C k #T'3 & . 
[0049] 

<k<. ^<tt-^*^-CJ>0, JhlEiSI&tttttt&StSilSL o£9» »fi« (tt 
[0050] 

±E-W«OS«ltiJ;^2^3^. -1j<rm&l (c*J{tSft6^<OS«2i:«0«rS]S±t2 
Ill ( a ) *3 itf ( b ) £ijrf i d tCjJe»Si 1 CbERtt1£HE*fl 3 KETC&irf 
rt^Sfls4*$±V5A { :i:vHC;ttfiEE$ftTV>&. 121 (b) £5r$-«k3fc:. mEEpflOtf 

[0051] 
[0052] 

±i£fEffi4fe«ttf 5(0-mt VXit. W2t,ZtjctX5lzmmmft4 a.tiXX/5 aiffiH 
5ali. ■ttl?tli)<t%mTbZZttf1&3. L\>\ jfefc. KWtll B^-f£J: 3 £«Sft 

±$d.T—?mm&n x vm^m^® t ^iz± ihim™®&z*!®i,zw& z*thz\ktf 

[0053] 

L*>UGr*«^ ±iBfSffi4*5j:t/5{i. ±E««lte"mf*«»8*JJBB«ttJl«c 

®3i,zm)n-tz>z ttfx-zz tutu, mzm^nh^x-it^. esstfi. 

[0054] 

34>C ±li«Sfw^fi!t$ix^Sffi4fcJ;l/5«. -to**^^**, 90g±10Jg 
5feH. J:OTt:«9 0I±5ff*I> St,ifiiC«9 0S<0ftS'C®^UTO4wi:*< 

[00551 

JiiSfcSSr* L fctgffi4 *> J: 5 fc «t & «^6PJD tz X -> T $££-f * JJEBWtt«*«)36 
^S*ttO^|6i»i, l22tc5Kt^Ep5 0 aiij:tf blcjjrf J; IZ'J?&< i: 1 2;frfaj ( UX 
TT'li, Cil£2 F*-r >-to?^) If&thZktzlci. Ltztf-oX. tmt&*?tz± 

ummL<r>mmktfttft%.ff4 5&.x'S> r ). 

•rs^^ws^tt^rsj^^tcg okstStm t r. ®tf>w$<?>e!.mm$izz.wzn 
mt*>ozktfX'Z. mmmzmc?z.k%<. $mftim*±z<ft±.$#t>zk*<x- 

[0056] 

SMC. JJEg«U£*ilti>£«2i:tf>*tia]E±. o£9, ±fiH®3?£«l lfcttftft 
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[0057] 

*tz. ±fS»£2Kfcft£g«li:tf>ttl6l®±. o^O. JJEttiajSan 2{cfc(t*@ 

tt h S« 1 1 tzm r> X B& S tlX H * . 
tO058] 

[0059] 

mz-t&xoizwiszixx^&tmz. &Mtm6&j;i/7t,ziiVi>mim<&w.mi.. « 

[0060] 

*mm<rmmizm&m7im=?tzt5^x . ismtt«ttjf 3ta. ^EMD^iaitiirsj^fjK 

jWWl-f ffitt«iiRJHWC*ft-m±<9 <JE) <rmmz&&t&t Utl<02 
(P) <i, P (%) =s i n2 (2 0) .fcOJURtfetU ±l£^3& { 4 5S^£7)S® 
«rl OOXfc-fiU*. t5«9 0%JjLhT'3b<l(fAia^ac«ia^»JSS:WUTV>|,k® 
tfefliitfrfc. ±IE0fcL 3 5jK<<9<5 5jrc*>*Uf. Afa*)Bfcfifi*gJJK£*r 

mz%}i!aztihm7fim=?Tii. mmLv>mm?yftfo. m^Mttin. wmsiwrnizti 

4 5S± 1 0«*?i. «k 9#3Sfctt4 5S± 5^1. ftb«a(=f*4 5£cDfljK£-$:-f 
[0061] 

Jbfe«l3fc«6:fc«i:tf7»i, MS«l*JiV f 2C-e^mift(t^>ii, 2^<9fli3fc« 

5 (®#SS#4atJj:V5a) <omfiS#*^i:* { 4 5SO«jK£:5r-f J: o izmm^tiX 
[0062] 

•t-^T, ±immm^za^x . ±i2^4fc«ktf5K«j:£^#a«iin«i. ±ie«^ 

«6tJ±t^7O0l3t«<DiaiRWW^|a] s M^i2[SllS9fc«tyi 0<^7t>;/J|S]t4 5 
[0063] 

±.ieS2lfiJli9fcJ:^l 0£*>(1-£7t'^:fr|*Jtt, ±aU^«t9tc±iS«3t<S6*>J:tX 
7£OfBIiTj!)^-*<0«3l£«©«Rlfti:-S:LT$iv^Jf. SvHcWt (Z^OKfSj (SOS) 

i*j (mm) -Hfotf. *?-'fixi}*r>mwmtt <a») t«.ottj;<. mzLx^x 

[0064] 

-f*;b<=>. *HS6<0^J5CJ:h.tf. fcfc ZmB&mijamiZ%&mij&#%i®Lfzt LX 
WtTfi : i7t«ii:X-r-l.^ri6J«o* 1 FEiS]?ftgi2rfi6L.. *<o#2?SS;frtt«D;friah oiO. E 
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[0065J 

^mmnm&izfrfr&mTfmTt.zjiixtf. mm<o%mi&m&mzmLKtLxi> 
. &&nwt,z®%Ltz#?t,z£&mm*&n?t£<7>mtiimmzti-r. m^yhyxhi 

[0066] 

/jN$<-r&.rk 

[0067) 

^mm<r>mmx'it. mm^m^2 (wnwfci lfcizmiaissi 2) c» 

lfcJ:tf2teJJEEl^9aJ:ino*»rtWs%&. o*0. W«Rl*iJ:tf2tcEfo 
IM>S«2*£W=El*>]l!!<El*lKl.0> *#*bT*Httf. Sfi 1 MOSKMR 9 

. »S^MC©#L^t>H L (ci&3t«iT.<i^ii-r, ■nay h 5* h£f#S£k 
£. 

[0068] 

JJEEfaffi9fcJ:tflO<Ott«kL.-ni. Ztr.*ivmMlXb^Xi>£^L. MHT 

fill9fcJ:ino£Wffi?5II8£J:9mLfc«-g\ AtttEMUItvtCi:^^. ±12 
El6)IB?9*>«J:tf 1 Ok LTtt**S««:Jfl^&£fc* t J: | jaiU*. £OJ: 
«+Tfci|fU-f 5 KfiSBEtt. fi®tt* { S< . «>T«TX:iBWl«»fc*rik*»^. E 
fliWHBUaK'.M 5 F*«UB-r*£fcT. J: 0 ft if ^tt IS £ jjrfSUnS^ £ flttfc-f & 
Ck^T'^S. 
[0069] 

fc*. JJeEfaBI9;fcJ:tf 1 OkLTli. flJtt^*¥El*lBfcfliv**ifc > 0 ,, CS*. 
[0070] 

ttz. JJSE0llt9ttJ:t'l OfcLTii, ^<oE^©J«*^T'3!)Sik* 1 'o3t'SijeiS 
^W-r&ttga (OT. 3tSfg«kf£-f ) **LT^Tt»J:v^ JJBCWBfcfc LTtt. 

[0071] 

±EEl*I«9*5J:t/10*«3te1tai$-W-?-S^. ±fe®#S^l 1SJ:{WMK1 

2*®. -r^t)*>, ±kei*j» 9**1*1 o*n&. mxztitzg&memftt (un?. m 
ya&Momb&t) zfi^xmtomtozmLiiithztizsLr) . s«cma«>si«iA 

aSrffdik^T'&S. 
[0072] 

4Mlft0ffl£*Sf?*a>K*?t*. Witf. ±ieW#S«l 1 kttfig^l 2k£. 0 
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[0073] 

«^{2D! j =e , j • Ej ££L**«, m^m (e i j ) (cMyrfr&X 

10074] 

[0075] 

fci^. A&tt&tt. RCttflfMi. *A«lfiPJniB»i=ld3lfi»«(c«» (E«Wt=JlT»* 
[0076] 

T lotfM)^rtT««^>fll ikt= J: 9- 5:^A(::II?!)L*:lB*cD#?-a { 

#«JH«=EMELT|f(]$«U Jt»»K«9li*(CjI< . ifc. 

«cRW LTV WMR#%ir)fcv ±IES!«ttK«a^5 
*>. *: £ * Jt Ji ~ iKC: Jttfl LT V ^ t <?){± . 4r?4r/kxftJK£*:l2* 

[0077] 
[00783 

^-^SrSrfiBjStCO^Titt^SiiJaT^OTfcS. Tfcibfc. #-*Mt 
fciStlWKi. ±a*Lfc J: o tC«ffW~»:CibfifWi«SWl£SW»*Tft 0 . ®E*£EPao# 

SrEpijn LT 1 r*04HFrtT'<7>t£f-tf>fil 0 ^$H»t 4 ^ t J: 0 . 5 y^ACEM LfclB* 
[0079] 

a-sw&tflrttwi: Ltii. nana* < 1 > - < 4 > 

[0080] 
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HfcU 




[0081] 

[0082] 
[<L2] 



(5) 



(6) 



(7) 



[0083] 
[0084] 



C 3H 7 0 -^M^O^CN 
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[0085] 

. ( i ) m&mms3<omm.iz. ®*L%^'t-?-m(?>tis%&mikv. msts^m 

tc«fc V±Mmm&mtoZ*e>mBA}&Xklzl]^LXm^Xi>l:^L. (2) rt v??* h 

Y^mwmmftmmt&t Lxw&t&) mzx>o. ±Mmn.&®i*z 

[0086] 

•rsjs^i±, mm^mma. &mstzimymt7n-tmBJi%m.ftX'hz>#. mmiz 
li-fcttmzmm Ltzmm^i-^-t^^mmx-hh^y^iis^x^i, zt& 
a*u*. ±Msms&mtimmMzttLxmw*mzx'imzix&ztfrb. ± 
sjwtizntxmm a/ttmiz&tj) fcttssxm^iti. 

[0087] 
[0088] 

IMSimtmmt. ±&Ltz£o<,z*vy)\<xM&Ztzl±*-Wki7FC?m'&t l z 
BRjeSft.*^. ^<0*tf>. JJ3g«ttjKfMi. to=?eM9W, ft^jfcRfcTF (fifl^tf^y 

lzn.tZ,*j.-t'v71B W1ffi3tt3 ■ 6~8#M) £*rLTV>TiJ:n. *jL-t'-x 
[0089] 



C 8 H n O 




OH 17 C 8 



(8) 



[0090] 

x'nkztiZBABHs&tfmfbtih. z<7)£?*mik&yimzt&? r zma-rtiii, ®ae 
mmizmx-tf*}-*. hix. z t a^ritt %*> . 

[0091] 

BABH8J4. 136. 7*cah. 1 6 1 x:UATO;i&K«5fflTtt. 3fctf>i£JIJaT*>* * 
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[00923 

±ieBABH8^iSS5:, Wi.{ffrieL^llg5!t#S^$-fflV^ 1 3 6 . 7-CULh . 

[0093] 

<7)HS$ *r jprfftEBaMttlf (2 . 136. 7*CULh s 1 6 lt£TF*tiUEKB. -r$r*>^ 
, *U2 0KkV^J£V«flB5Ht=lSV^Tfaetfc*«li;'S:4. ±I6BABH8 

[0094] 

tt&mta-t) <?&mimm?hzti>*i®x't>h. ztibtzmntma+tax. fits* 

[00953 

Sip *y;Mia«J«raSft LT fc J: v\ 
[0096] 

[00973 

lame. ±iesmtt«E«ct ltjbv** i<Mt L<\m?to'&<r>mmv)-mz 

[00983 

C****-y?D« (SmD) J 

X* Dtt (SmD) ti. ±Kil«iHi*kL-Cttfflr*Ck* t T-**iWMt* 

[00993 

«8fcE«*>TK-*«<9) • (10) 
[01003 
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c 



c 




[0101] 

r^SfLSANBc i 6W#mf htih. ±Mt-w& ( 9 ) • ( i o > ic&tvr . 

miZ&MomL. Mfttmzlt. -&3H ( 9 ) tC*JVvn2m« l 6 , (10) te*$V> 

T«im=15£jnU Xli-N0 2 SS-jjrf. 
[0102] 

JL&ANBCl 614. 171. O'C-197. 2X:?>i&gJSmiZtS^X . A*?-f-v 9 
Dtttftmfh. ANBC 1 6*fX^^^--y^Dffl2r^-f±IBcOfflS®iSC*J^T. AN 
BC 1 6izm.ft£WlHtTtll£. ANBC 1 6^HF §fCi«I^tt*WI./itf), # 
****JMn«W=«£3 t LT*HF*B»=50 l Si&*. "f ANBC 1 6K3fc3*ffJJS 

^litf^-f^.. Srfc. ANBC16CRBA.-r, X>?f--y?Dffl£^-Mtt'&fUi\ 

[0103] 

x^u^g^ M(nwz**&&&wftX'A^<mx^mttm\ tewmsmtKh 

[0104] 

CB) ffiS-t/Uft^SVrU^hotf-y^ ( 9 -f :* h D tT >y ? ) ffliftT-$)S Hf^^ 
TVt-fArQV'f H(DDAB) <O*i§?S2:<0ig£5Ka*£.&. i^ii^ti. 03*5 

[0105] 

c^ii^^ii. mmmizitms.^)^m.&* i 5 0Ams.. i»s-feyufa<?>ss5ia<2 

H<JC7t:2igWtC7 yfACSS LTfc 0 , #i£ 5 -fe^«r«t"C»K: 5 C B0&IH*icEl4 LT 
[0106] 

[0107] 
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[0108] 

*u Lx®<ztiz£<o. s-t/^jB*-*-*. ffifct* *f-u>—x^-p 

[0109] 
[0110] 

»£, S®. JW«fflH«>*frfcJ:oTtt. jWUiWb-jfcSB 

[0111] 

*Ms!-^tt*affiStt3WT'**^X^x-f-U>'^y a-rt'- K-f^/Px-^/KO* 

^tt^jegw*. Lfc*«->T, ^y^Ta^A-tr-y^ws^riysj-bntv^iSA 

[0112] 

i^/l/X— r;KO*»ffl[C. SSffifcBS^T'lgffliLfcffi&l 0 0 ASS^7f--y ^XSt^S: 

3S£-f&#. 3|=SISS<OJBJEtC*5V^TfflVMi>nS8t«tt««ct LT«. frSfiUfcS-fe/HB. 

5-f v 7 ^tt^tcftt XffiiZD DABS: teffl-T * £ t K J: -5 T . lira UfcJM7-f ? ox 

[0113] 
Cr^Hy-7-] 

tvh uv-tji, * y ^-JMa«Kii^»ft<D&* =^#«;«#«;k y -7-Th & 
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[0114] 

[ai^f-y •y?:T/l'-IB3 

xr-o-y^yju-mi. Kn&skMTcowpttLx^&nx'immwteVa&X'fr o . « 

[0115] 

5:*}, aUA-rVvfyrju-ttz^-rtogtLXtt. fiflitf. rjci041j (ttA 
*. f-yyttHMMUfc) 5-48. 2S*%. >"5CBj (4-^77-4 ' -lyf-zP 
t7*i*, *7f *47. 4ttX. TZLI-4572J (ffiffcg. * 

/l^ttflWM vJUV-JVsh) £4. 4*g%<r)iiJ^Tm^LT^I»«Jig!B!l*<»I^-C^ 
S. fSfflflt^i, 3 3 0- 7KM33 1. 8KCDi&£ffiBT\ ni^-f'J vffAr-tt 

[0116] 

(bp s m ) nxf'j v?7)i>-mtffl®.. siwifcttatt 
suet*. -r**>^ tt^ewcffifc^esr^u wraamfc 

[0117] 

T^SFH/FH/HH-14BTMHC*WfA,KI.. MMttt* 74. 4*C— 7 3 
. 2*CT'BP S m 3ffl. 73. 2"C~72. 3TrCBP s m 2ffl, 72. 3*C~72. 1 

x:x-BP s m lffls-^-r. BP s „fi!i, i\mwFXM7izm?£?t,z. m^tm&nmm 
z&tztztf). afc£mnrs^s*i& . 4*s. %»©fh/fh/hh-i4btm 

[0118] 

••/ 7tt . X> 7 f- y 7 Dffl, 3 UXf 'J y 7 TOP— ffl . X*9*'/9 7JU-tte>&tlfr£ 

^ffl«oMfL*^^-r y * h o t- -y ? ?sa t, l < iift B B ^iM^fi*T'*> ottiK * *: 

[0119] 

tui. xmityzm-fi'&zih-t . LJt«*oT, m&wmtttfMQ&mmmizmfttmw 
ftn&&&Tt%z%m.im# : s:m^hzttz£ •? . 9BEmmmbVEmimbtzi3if 
h&nvmzimizmzbit&zbtfX'Z * . 

[0120] 
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ZZX\ ±MLtz&¥&M 1 KiSBJOSiij^Sli. ±imm^ ( 1 ) - ( 4 ) t&pZtl 
[0121] 

*'%A,fzW5f&=?-X'fo h . 
[0122] 

ite^iffitt^Fi: lx\±. tmtzmmmizbhiioizn-VT/ryzmfhzktfX' 

[0123] 

mzm i wo. 5%~io%<o©ffl-cffl v » s c t a<r£ « . 

[0124] 

J3V»T3R«?ffl5«!^OllHititllR«»tfc<v^* s El*SEfl3WB£0»n. **>fc 
[0125] 

aoc. j^n&mzfa&m^^iz&vzstTjiwmiz'o^x. lXTizwvttb. 

[0126] 

war*. 

[0127] 

men. mi (a) tat* (b> tzttaxttiztsftimmjEb&amkaMk* 

7ftt7v?X'h Y ). mi ( a ) - < h ) tt. «4l^^£J:«g9nil^a3Hk*3HJI) 
FF#S&) *iJ:V«ff«nniB» (ONt») Cfc*t*«M<OTOW*BWMM*Htt*>^ ( 

o. 07 (a) - (h) I*, mtz. v&nmaizz&x^mttvmzimmLxs&K 
& n sm^tt^Emmaft (off #m) commm. i^^mi-nmsEmm (on 

#M) (SOfflfHia, TN (Twisted NeiBtic)^«fflaa^^O«BE*lEPiO^)KiS0. 
g[TN^«0jgf B ^SS^<0®E9«IDB#C0Sr®!2. VA (Vertical Alignment) £a$«Di8 

IPS (In Plane Switching) ttnM£>%^?<VWEmepl}ll8f<0Biffim. U.IPS1J 

^wiBawm^wEma^Bmmi^-t. 

[0128] 

mtcsira&ffl (S«£ts:frraj) . mimtz 3 rft%im (WRmprxto) T*»op«flg4 
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& (X, . X 2 , X 3 ) £ffivvCTf£W&5S ( 1 ) 
[0129] 

im) - 



z 



1 

n- 2 



XiXj=l •••(!) 



[0130] 

(tij , =n i j „ i , j = 1 . 2, 3) 

limm; ( 1 ) *1fP3«EO±tt*(6lcO^S^ (Yj . Y 2 . Y 3 ) $rffifflLT»^iS-r 
t . TieSSfi^ (2) 
[0131] 

use] 

Il_ + 23_ + iL. = i ... (2 ) 
n, n 2 n 3 

[0132] 

VniZtL&. n, , n 2 . n 3 (JJLT. nx. ny. n z tfEi") <±±®Jf^i:^$ix. 
Cilfrfi. iO^iSliY, i:Y 2 t Otffl^fflJtfifcH-**! U #l£#<0 

[0133] 

IPS^raStfffKJjfcHTIBW*. 
[0134] 

07(c) tsXXf ( d ) izm-ti die. TN^oaMMKKSMPtt. ttftESSrtJt- 

*r<oa<s i o i ft j: v i o 2 rmsm i o 5 *<&#$*u ±tews« 101^10 

2±fc{-ft/?*til9rai 0 3*5ilf 1 04 (%fii) **att4>ixTV^S««Sr*L, «E 

( c ) cjjrf «t a e. -eco±ift^ia] (ftWrtrm) tfiW:ffT^^i (SfiSPttrffl) 

Srltl*, «EEPJP^lw{±, 07 (d) (c**-f-J:3(=. *0±tt#|SjA<»£ffii£t§i:frl*]£|6] 
<. VEataartfcttEgttlttfc?'. SM$ttRftl0 5ac7)jg^(i^/i>-r 

^o^iwwijwsmm-* (m&mntoi o 5 aaqiHK-f * ) . 

[0135] 

VA*^<7)jSaiS^^«. (27 ( e ) ft«kt/ ( f ) C^tiiC. »mEaa*i>s- 
»^S«i2 0 lftitf 2 0 2mizm&m2 0 5*>'&l$$#t, ±f£Wgt£2 0 lft«fctf 2 0 
2±^-E-il-?ixjSaB®eS <mffi) 2 0 3ft J:V 2 04a<{S*£ft-O>£fllJ£S:WU SE 
«6nao^(c<i, ?ga®2 0 5(Cft»tl»?SA^F<^lfc^^* { . SSBStc^LTB&SttS:^ 
|6jt::iEi*jLT^I>a<. mEEnao^CJi. ±i£ffi,fi#*^«^fl#m#Kftia&;fr|tiH;:E 
(SJ-TS. dcr)^lcft(ti,^%W^S©f^n^2 0 5a^, 07 (e) tc^-f «fc ? (C. 
igE*lEi«jD^=Ji. -f-o^li^m (*«fi^rtii) 1)S&ma&@3;&&m. 07 ( f ) izm 
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it-th <s#r3Mi n#2 o 5 a^Eic-rs > . 

[0136] 

£fz. I P S-fi^m^frm^t. 07 (g) fcitf (h) HSrTid fc. 
«3 0 11t: t i»<7)m€i3O2*>J:V3 0 3^t&JES$^v:««i£r^t. H^L^v^ 

*t6.Ii:T\ ^atS^fctt&jS&a-^El^rS] (S!fr^Rtt3 0 5acO±lfcfrfi 

^fc.tt/vA^^a^^^i:^. H7 (g) iznk-r&EMmmtmi <h> 

■fh (JSJff^«Rfr3 0 5a*s|nlS-t«») . 
[0137} 

ifijUTteOs «EES-EPJirf ZZtlzZ^xtn&ftljftZ&fcZ-txm?* 
[0138] 

-ft*«lflUT«iS€r«5«*aWi. 07(a) (b) Cq*?J:dC. VEftBttn 

B»tCJS»t*JB»*«in*3 atftf&tfliSfct*. -t^h-h. X&mzmX (nx=ny=nz 
. !Er&)^S= 0 ) T»"3, «E£attOf hZtlZi^XWiVt (nx>ny, Bflfl** 
ffi>0 ) tfft&f h&olzK^X^t. &fc, _hf£nx, ny, n zJi, <eft.-?*U 

fcMPMSrrti (raattrrt) co±JS*t*. satfff^ (S«itBrt^r<n) 

W^ffi4 cfcitf 5 ^M(6l*l<n leftist l*]<0£®#r4&Sr^ t T v % l> . 
[0139] 

[0140] 

^t&<mmizmhmm^z^x^mzmm^hti^T<r>m r )X'$>h . ®su. 
tgmnmmz&hWfm^izm-hmx'hh. 08 (a) tsjiMb) »ifcttc L «# 

T'ftOs 08 (a) tifflOTTib •) . 08 (b) <iS?S5 J PiB0"C*$> S . ttz®8 < c ) tJ 
( d ) lifctK. «BESHnittJ» (ON« Kfc{t&JJB?^-?<?>f8J£5:«l5WH" 
iSWC* 1 ). 08 ( c ) (4Bi®0-C'J) 0 , 08 ( d ) te&®¥WffiX'$)h . =5r*S. 08 
( b ) ( d ) Ji. ±Ml&^?£tiVhlW%*ntt&*iZ?l> <7 >b U Steffi 

fh ttfomii 2<nmm.z^x\tmif<*w&-rh. ±is«flg4fcj:ix5t lx 
m2tzmLtcXoiz > gee Ltztmim&x-*> •& c t l v > . 

[0141] 

^te^JBUC®!)*^^. 08 (a) fcJlMb) fcjjrtJ: «ffi4*S«ktf 
5lc^E5-Ep»DLTv^v^St:'«, g«il*iJ:tf 2|gt::**AS*U>&mtfL£<* (18^4 

[0142] 

Hi8 (c) fcJlMd) lc5rfJ:otC. m€S4t3j:V5 KmESrEPflnT&i: . Jb 

«t9tcfai^?*i.swt\ isiffisi^sssi-f*. ^^sw^icio. mffi4*5itx5 
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[0143] 

&t:ibiz-m%Qm}*i%<%&iJ i . is»^-r<UicoiaeTiio~i o ovmk^m 
sx\ +iHzm&mz$mz-£& z t t^mzKh . 

[0144) 

izm&ttftwmilTmtt: . *tl?tln//. nXfc-f&t, «B*f3WI:<An-n//-n - 
x) t. fl-S5«#, -f&i?*>S#E (V/m) k^MffifcL Tf m&ft ( 3 ) 
in = A • B k • E2 ... ( 3 ) 

vmHtli. Aliaffi+WAJH**)** <m> . B k {i^-^®c (m/V2 ) . 

E}tmm.fm& < v/ m > r* * . 

[0145] 

#-5SSScBtt. iflJS (T) 0_t#i fc ifcl/ (T-Tn i ) Kfl^fcWBtT*!'-*- 

iz tumour a*). (Tni) a»rtt»^WHMET««rc*T^fc lt 

fc-. i&K <T) tfJtfW** t tfc«l»tCig«*«IWUS**J«^*. 

«t^l£±<OittKTJi, 1 0 0 VfilTOVEr. «ii*t:-HHc 

[01463 

TkWfe. *-SMl*fflffl Lfc*S**tt. ISi6mE* i Si< . JSSffl-IP^IfffllE^a 
[01473 

wm-=?zm&tmizimt.$> z ktct OfSB^ffl-^^fflfflss^iajssrfiT^-ti-sc t*<T- 
Lfrizwty. mt^iizimtitiKmimwiztev&ijmx'it. mms 

imm^i^Z&TZ-<ihZt\i«l&tti:-ifzifi. SESffl-^^iaffliltK^iaeSrfiT? 
[01483 

*zx\ ±3&LK£oiz*&mzMi>$k7fim : ft3.. iM^mimmz, mw&tcfrf-z 
zttt <?)?*>&. mm&zti-m. im.&®mz&vhft¥&irmzto^T7m : ?ttz.'fc 
mm?>&®zimm&mz<\,vzv>. mto&iwi&z *<otc#>. ^^^Ziom 

[01493 

*mm<rmmz}5^-at. iMLtiXoiz. uems4t>j:^5*«-^««i(ctj(t 
^Escts^^s. ii»«o^siST-(i. ftiimmiznLxmmoxMzffi&T 

[01503 
[01513 
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jaT^ww*. *mmcowmtz&h. mrnmmzt^t^i^tsm^m^z^^x 

[0152] 

muzTrrrm&^mm^btx. &m4&£V5tLx lroz&mLti. mmmz 

SmKJJtf^xSISfcfflv^. £*f8mi4ifi«*i: IX. UitZTpLtzm^t (5)^(7 
[0153] 

Simi©K*®3<OJiJf (-r^r^S^l t 2fc^fa«0EM) tilO^mtL^. SMC 

y-f s FfrbKz.fixm&zj&fSiLK, mftmtziibhi}>i)b*'?-7\2>79mt:mLK. 

[0154] 
[0155] 

wfc lx . m i £w*iMfe>»i%*74> o*>. ismtis&ttfc lt . ±iaa&A < 5 > ~ c 
7) om&m.&fatzmmEftTh ixx.+wfri-n'* i%mubtii>cr>$:mm. * 

[0156] 
[0157] 
[0158] 

l£l] 
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[0159] 

•cx-h-itz. mitt-mimnm$m£&®<r)Wj&\z&.-h, n&emz'ff? 

<i5 1 VTWWifc. 
[0160] 
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[0161] 

JfclSSivSr^. 4->T. ^H t ^iElfi]^t*U0SCl'5^<^0. fEUjmE^T^Jtt^ 
[0162] 

[0163] 

[M^±Of>lffl^rigtt] 
[0164] 

-r^rip*>. *&mz®z>m7immtt. -ttnmfcmzmszixztmwetmzmmtft 



[0165] 

Ltctf^x. mwteft&&£ini5&!&m&iz&ixtz$&m?Tb*). man. fi/ 




[0®iO(a*=5:iKBH] 
[0166] 

[01] *»9!OHa*MT**«w»?t:*J»t*«ffOfll**^L, < a ) «L *E 
-TBrliHrca 9 , ( b ) «. «E6WlD«JBtC*Jtt&±f2«^-?OSa50«lB&« 
[02] «MO- HSt^JBK:*J»t601<iO*^«^*Jft6«ffi<OfllB!SSr^U, ZblZ 

. ±im7jKm?iz}iifz,myt&iRimkm.# <ea) ^tv^^tato^mif^ 
-t&mx'bh. 

[04] i&ft^-f ?oi?y^3 ><O2»5-b;HSS^Ofli!<O0iJ$:Srf 8tsS0T'S>S. 

[05] ysrhoev^iSJMao^sjjHr**. 

[ 06 3 *»h*>-sb«b»t* s mx&mza »h mms. t mmm t nm&z^Tr 
j?x'$>&. 

[073 *fm<nmmmt:iFti><r>x-h') . ^wEwraicisje^ws^rtt^-ft;*^ 

mzffrrmmwx'b o . < a > {4s#<oenjDtc4 s 3tt^w^*tt<^Hk^f9ffl ltsuk £ 
n o m7m=F<r>mE.mmi}imcr>mwm'h o. < b > (4 ( a j tcsrf a^^co^EEpao 
^fows0t'*> ") . ( c ) iirNij^<om&wr^i-^>^SMmam<DSjmmx'h 9 . ( 
d > {4 < c ) izm^miy^&wQEmmnmmmx'h o . < e ) i4v a^com^ 
mnmTcomEmmmnmmmx'S) a) me) iz^-rm^pm^MS^m 
mcom^mx-h o . < s ) «4 1 p s^osyia^*^^£s^nBS^»r®0T'*> o . 

( h ) »4 ( g ) tw^-ma^^^SEEpjn^irffiaTftS. 

[083 ( a ) fc4tf ( b > »4. «ffiSMlI^t=^»t**JWO|li|[«)-«»fc«** 
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CfcltS *%B3co^M«0— ^HSt:^ 2. « ^^coggpiO^B&mEK £ St^Wl;: ijVf ETC* 0 
. ( a ) iiitf ( c ) imwmX'h 9 . < b > fc Jtf ( d ) {S¥®HTJ>I» . 



[0167} 

1 g& 

2 mm. 

3 -R«tt**JI 

3 a JSifrSMf Rft 

4 a fiMMUHflS) 

5 a &mm («m) 

6 «3t« 

6 a (RlRtt 

7 H3t« 
7 a ©flXW 
8 

9 ffirtffi 

1 0 MErSiK 

1 1 B&SS 

1 2 *tl*J*K 
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